A dissolution method with high performance liquid chromatography (HPLC) analysis was validated for perindopril erbumine and indapamide in combination tablet formulation. The method was validated to meet requirements for a global regulatory filing and this validation included specificity, linearity, accuracy, precision, range, robustness and solution stability studies. The dissolution method, which uses a USP apparatus 1 with basket rotating at 100 rpm, 1000 ml of phosphate buffer, pH 6.8, as the dissolution medium, and reversed-phased HPLC was carried out at 50 °C on a 4.6 mm×250 mm×5 μm cyano column that contained USP packing L1 with acetonitrile:buffer 40:60 (v/v), pH 2.8, as mobile phase. UV detector was set at 225 nm. The method was found to be selective, linear, accurate and precise in the specified ranges. Intra-day and inter--day variability for method was <2% RSD. This method was successfully used for quantification of perindopril erbumine and indapamide combination tablet formulations.
Dissolution test has emerged in the pharmaceutical field as a very important tool to characterize drug product performance [1] . It provides measurements of the bioavailability of a drug as well as can demonstrate bioequivalence from batch-to-batch. Besides, dissolution is a requirement for regulatory approval for product marketing and is a vital component of the overall quality control program [2, 3] .
The dissolution testing is used to guide development of new drug products and to assess lot-to-lot variability of drug products. Dissolution methods, as well as other analytical methods, are validated to ensure they are suitable for their intended use and give accurate and reliable data. Guidance on validation characteristics and considerations has been published [3, 4] . Validation of a dissolution method typically involves validation of the end analysis method for specificity, linearity, accuracy, precision, range, robustness and solution stability studies. A number of pa-pers have been published detailing validation studies for the dissolution analysis method [5] [6] [7] [8] [9] [10] .
Indapamide is chemically benzamide, 3-(aminosulfonyl)-4-chloro-N- (2,3- Figure 1 ) [11] . Indapamide (molecular formula: C 16 H 16 ClN 3 O 3 S, molecular weight: 365.84 g mol -1 ) belongs to antihypertensive category listed in BP and USP. Indapamide reduces blood pressure by a vasodilator or a diuretic action [12] . [13] . The literature survey revealed two HPLC methods were reported on both the drugs in combination [14] [15] . This paper describes the validation of a dissolution method with RP-HPLC analysis for PE and indapamide tablets as per current ICH [16, 17] and FDA [18] guidelines. A simple and specific RP-HPLC method was developed for the quality control analysis of PE and indapamide in dissolution samples.
EXPERIMENTAL

Materials
Potassium dihydrogen phosphate, NaOH, both reagent grade, and acetonitrile (HPLC grade) were obtained from Merck Chemicals. Orthophosphoric acid (AR Grade) was obtained from (LOBA Chemicals). Purified water for dissolution and chromatography were obtained from a Milli-Q purification unit (Millipore, Milford, MA, USA). Perindopril ebrumine and indapamide drug was obtained as a gift sample (Mepro Pharmaceuticals Pvt. Ltd., Surendranagar, India).
Instrumentation
For all dissolution experiments, an Electrolab TDT-08L (Mumbai, India) was used. For preparation of standards and mobile phase an analytical balance (Shimadzu Aux 120; Japan) and pH meter (Systronics pH system 362; India) were used. For all post-dissolution analyses a Shimadzu HPLC system LC-2010CHT version 3.10 (Shimadzu; Japan) was used.
Methods
In vitro dissolution test conditions
Dissolution testing was performed in compliance with USP {711} using apparatus 1 with basket [19] . A dissolution medium of phosphate buffer, pH 6.8, a basket speed of 100 rpm was selected to indapamide tablet as per USP. The media volume used was 1000 mL. The medium, which was degassed under house vacuum, was maintained at 37±0.5 °C. Manual sampling was performed using 10 mL aliquots. These solutions were immediately filtered using a Whatman 1# filter paper. The first few of sample were discarded prior to collecting the sample for analysis.
HPLC Method
An HPLC method with UV detection was selected for the method of analysis. The reversed-phase procedure utilized a Phenomenex Luna C 18 column (10 μm; 250 mm×4.6 mm i.d.) and UV detection at 225 nm. This wavelength was selected because it is a UV maximum and provides the sensitivity needed for quantitation of the low drug concentration in the dissolution samples. The column temperature was maintained at 50 °C. The mobile phase contained acetonitrile, buffer, pH 2.8 (40:60, v/v, respectively). The flow rate was 0.5 mL/min for 19 min with an injection volume of 50 μL. A standard solution of active pharmaceutical ingredient (API) was prepared in diluting solution (acetonitrile:water, 40:60 v/v, respectively). This standard solution contained 100% of the final assay concentration of drug PE (≈ 4 μg/mL) and concentration of drug indapamide (≈ 1.25 μg/mL).
Sample preparation
Weigh and crush 20 tablets. Take crushed powder equivalent to 1.6 mg of perindopril erbumine and 0.5 mg of indapamide and transfer into a 50 mL volumetric flask. Add 35 mL diluting solution and sonicate for 20 min to dissolve. Cool and make the volume up to the mark with diluting solution. Filter it through 0.45 μm filter paper. From the above filtrate discard first few ml of filtrate and use remaining filtrate for analysis. Hence, the concentration of perindopril erbumine is 32.0 and of indapamide 10.0 μg/mL.
RESULTS AND DISCUSSION
In vitro dissolution study The in vitro dissolution data showed the release was found to be 90-95% at the end of 45-60 min and by changing the concentration of polymer the release was less retarded. In vitro drug release data are shown in Figure 3 .
Validation of the HPLC method
The HPLC method used to analyze the dissolution samples was validated according to current ICH and FDA guidelines. The validation included spe-cificity, linearity, accuracy, precision, range, robustness and solution stability studies.
Specificity
The specificity of the method was evaluated by injecting an aliquot of the dissolution medium (i.e., deionized water) and the following: 1) a solution containing the APIs at nominal concentration, 2) a placebo solution prepared from a synthetic blend of the tablet excipients and 3) a sample solution prepared from a synthetic blend of the APIs and tablet excipients as lactose, dicalcium phosphate, hydroxylpropylmethyl cellulose, starch, polyvinyl pyrrolidone. These solutions were prepared in deionized water and sonicated at 37 °C for 20 min prior to being injected into the chromatographic system. As shown in Figure 4 , there was no system, filter or excipients-related peaks that interfered with the quantitation of either active ingredient. These results demonstrate the specificity of the method.
System precision
The system precision of the method was evaluated by performing six replicate injections of a sample at the nominal PE (2.0/4.0) and indapamide 0.625/ /1.25 mg tablets (4 μg/mL PE and 1.25 μg/mL indapamide) standard concentrations. The sample was a synthetic blend of drug and excipients. The peak area RSD (%) of PE was 0.81% and indapamide was 1.61% which was considered acceptable.
Method precision
The RSD (%) of the sample response factor was calculated for six separate preparations at the nomi- nal standard concentration of the PE 2.0/4.0 and indapamide 0.625/1.25 mg tablets (4 μg/mL PE and 1.25 μg/mL indapamide). The sample was a synthetic blend of drug and excipients. The peak area RSD (%) of PE was 1.26% and indapamide was 0.99%, which was considered acceptable for these low doses drug product formulations.
Intermediate precision
The intermediate precision of the method was determined by six replicate analysis of sample, by two different analyst using two different instruments, different columns, on different days at the nominal standard concentration of the PE 2.0/4.0 and indapamide 0.625/1.25 mg tablets (4 μg/mL PE and 1.25 μg/mL indapamide). Fresh sample and standard solutions were independently prepared on each day of analysis. The peak area RSD (%) of PE was 1.28% and indapamide was 1.03%, which was considered acceptable for drug product formulations.
Range and linearity
The calibration range in each medium was established by considering the practical range necessary for dissolution or assay, and to give accurate and precise results with good linearity. Detector response (area of peak) was plotted against concentration to obtain calibration curves. For PE and indapamide tablets, concentration range 70-130% drug concentration of PE (2.8, 3.2, 3.6, 4.0, 4.4, 4.8 and 5.2 μg/mL) and indapamide (0.88, 1.00, 1.13, 1.25, 1.38, 1.50 and 1.63 μg/ml) drug solution in pH 6.8 phosphate buffer and diluting solution was used. Regression analysis was carried out on calibration curves and results are summarized in Table 1 . Linearity of the calibration curves shown in Figure 5 and the adherence to Beer's law were validated by the high value of the correlation coefficient. 
Accuracy
The accuracy of the method was evaluated at 80, 100 and 120% of the nominal assay concentration for PE, and at 80, 100 and 120% of nominal for indapamide. As indicated in Tables 2 and 3 , the average recoveries ranged from 99.6 to 101.3% for PE and from 97.0 to 100.5% for indapamide. The accuracy of the method was considered acceptable based on its intended use. 
Robustness
The robustness of the method was evaluated during development by making small, but deliberate, changes to the method parameters. The experimental results of the ruggedness study are summarized in Table 4 . Critical chemical and instrumental chromategraphic parameters such as the composition and flow rate of the mobile phase, column temperature and wavelength were deliberately varied in the range of to their optimal values. These results demonstrate that the method is robust to small deviations from the nominal conditions.
Solution stability
The combined standard solution of PE and indapamide was stored at two different conditions (room temperature and 8 °C), unprotected from light, at ambient conditions and assayed after initial, 4, 8, 12, 16, 20 and 24 h against a initial prepared standard solution. All of the assay results during this time period were within 98-102% of the initial value and % response from initial is NMT 2 therefore no degradation products were observed in any of the chromatograms. The standard solution is therefore considered stable for at least 24 h under normal laboratory conditions and 8 °C conditions (Tables 5 and 6 ). Therefore, the method was supposed to be stability-indicating. 
CONCLUSIONS
The developed HPLC technique is precise, specific, accurate and stability indicating. The developed method was validated based on ICH guidelines. Statistical analysis proves that the method is repeatable and selective for the analysis of perindopril erbumine and indapamide as bulk drug and in pharmaceutical formulations. The method can be used to determine the purity of the drug available from the various sources by detecting the related impurities. It may be extended to study the degradation kinetics of perindopril erbumine and indapamide and for its estimation in plasma and other biological fluids.
